the anaesthetic and the lethal concentrations of vinyl ether in the blood as compared with those of ethyl ether and chloroform. These observers report liver necrosis in dogs after vinyl ether has been given for three hours; none was found in monkeys.
One of us 7 reported the successful use of vinyl ether in 152 cases of obstetrics. In four of these the bromsulphalein test 8 showed that there was practically no liver damage. However, it seemed desirable to us to study the actions of vinyl ether upon the liver more thoroughly. Accordingly, it was administered to normal dogs, to dogs with damaged livers, and to partially starved dogs, and the liver function measured.
Normal dogs. Vinyl ether was administered to three by pharyngeal insufflation, to two by intratracheal insufflation, and to six in a glass cabinet through which air containing vinyl ether vapour was blown (this method was the most satisfactory). The substance was administered for varying periods of time, as shown in Table I . The bromsulphalein liver function test was carried out according to the method of Rosenthal and White 8 on successive days following the administration of the anaesthetic. In several instances the administration of vinyl ether was repeated after the liver function test was completed and further determinations of liver function were made. In four instances it was administered for the third time, with subsequent application of the dye test.;
The data are given in Table I , which can best be explained by describing one typical case. Dog No. 16 was anaesthetized with vinyl ether in the cabinet for one hour; 24 hours later the liver function test was carried out and 10 per cent dye retention in the blood was found. The following day the animal was again anaesthetized in exactly the same manner, it being considered unnecessary to measure liver function. Twenty-four hours later the liver function test was done again and resulted in a 5 per cent dye retention. The same day, following this second test, the dog was anaesthetized for the third time for one hour, and 24 hours later the function of the liver was again determined, showing no dye retention 15 minutes after injection of the dye. Dog No. 3 showed considerable cyanosis during the anaesthesia, which is reflected in the high dye retention (30 per cent retention 24 hours following the first administration). Vinyl ether was given twice again on successive days for a period of one hour at a time, and liver function determinations were made following the last administration. There was found to be 100 per cent dye retention 24 hours later, 30 per cent 72 hours later, and no dye retention after 96 hours. These results, though not at all typical of the group, show that even in extreme cases recovery of liver function takes place fairly rapidly.
Dog No. 14 was anaesthetized on three successive days for a period of one hour each day. The liver function test revealed a 10 per cent dye retention 24 hours after the first day and no dye retention after the second administration. However, 15 minutes after the last anaesthesia the dog was found dead in its cage, having been placed there in good condition five minutes previously. An autopsy performed immediately thereafter showed a greatly dilated stomach only. We are at a loss for an adequate explanation for the immediate cause of death, aside from the autopsy findings. We do feel certain, however, that it was not due to any liver damage.
In the case of dog No. 19, three hours of vinyl ether anaesthesia in the cabinet was followed in 24 hours by a 5 per cent dye retention. An attempt was made to repeat the anaesthesia for another three hours on this day, but the animal died after one and a half hours of anaesthesia and could not be revived. This type of death occurred quite frequently during our first experiments with the vapour and before we became a little more accustomed to its use in dogs.
The data in Table I tend to show that vinyl ether anaesthesia administered to dogs for periods of one hour or more on three successive days does not alter the liver function appreciably. In those cases where cyanosis is a feature of the anaesthesia, moderate impairment of liver function occurs, but this is not due directly to the drug but to the associated anoxaemia.
Dogs with damaged livers. Measured degrees of liver damage were produced by the administration of chloroform to seven dogs and, at various times during the recovery period from chloroform poisoning, vinyl ether was given to determine whether additional damage to the previously impaired livers occurred. The results may be found in Table II ... Dog No. 6 was anaesthetized with chloroform for 35 minutes, and 24 hours later the 15-minute dye retention was found to be 70 per cent. Immediately thereafter the animal was anaesthetized in the cabinet for one hour with vinyl ether. One day later the dye retention was found to be 90 per cent, three days later 60 per cent, four days later 50 per cent, five days later 25 per cent, and six days later 20 per cent. From the results of a previous study 9 of the effects of chloroform on liver function in dogs, it may be seen that an additional hour of vinyl ether anaesthesia given just before the peak of liver function impairment due to chloroform poisoning does not enhance this damage at the time, nor does it retard the progress of recovery. This point is illustrated more strikingly in the data of the other six experiments shown in this Table. Repetition of vinyl ether anaesthesia for one hour on successive days, as shown in the case of dog No. 8, did not alter the period of recovery from chloroform poisoning at all.
Partially starved, dogs. Since the glycogen reserve of the liver is lowered through starvation, four dogs were placed on half rations for three days and then given vinyl ether in order to observe the effects upon glycogen-poor livers. The first dog died after 55 minutes of anaesthesia in the same way as dog No. 19 (Table I ). The second dog received vinyl ether for two hours, and on the following successive days the liver function determinations showed the dye retention percentages to be 25, 25, 15 and zero respectively. This experiment was repeated in exactly the same way on the third dog, and there was found to be 10 per cent dye retention after the first day and no dye retention after the second. On the day following, anaesthesia for one and a half hours in the fourth dog resulted in no dye retention, and the anaesthesia was repeated on that day. On the following day there was a 5 per cent dye retention. Acute experiments. Three dogs were anaesthetized intratracheally and kymographic tracings were made of the blood-pressure and respirations to determine accurately whether death from this anaesthetic was respiratory or circulatory in character. After one hour of anaesthesia the concentration of the vapour was increased slowly. Respiration ceased before the heart stopped. Resuscitation of these animals was only occasionally successful.
Two dogs were anaesthetized for a period of one hour each, using oxygen instead of air for vapourizing the vinyl ether. Administration was by means of a gas machine (Foregger) but the exact proportions of the gases were not determined. The anaesthesia produced by this method did not vary in any respect from that produced by vinyl ether and air. The liver function tests in both instances showed no dye retention 24 hours later.
The above facts concerning the effects of vinyl ether on the liver are corroborative of those reported by one of us in obstetrical cases. ' We should like to append some comments upon vinyl ether anaesthesia in dogs. The difficulties encountered in anaesthetizing our animals and the poor type of anaesthesia produced in most cases do not correspond with the findings reported by other observers*-9 who found smooth and satisfactory anaesthesia to be the rule. On the contrary, we found it almost impossible to abolish the running movements during anaesthesia, and true surgical anaesthesia was seldom produced. We also found it necessary to exert momentary supervision of the anaesthesia in order to prevent death on one hand or awakening on the other. There was no wide margin of safety. However, this is not the case in man, as evidenced by Ravdin and his co-workers' and one of us. T We regard vinyl ether as much more useful in man than for laboratory purposes. SUMMARY.
1. Vinyl ether anaesthesia in normal dogs does not alter the liver function appreciably. In those cases where cyanosis is a feature of the anaesthesia, moderate liver damage occurs which is not due directly to the drug but to the associated anoxaemia.
2. Vinyl ether anaesthesia does not enhance the liver function damage produced previously by the inhalation of chloroform, nor does it delay the period of recovery from this damage.
3. The effect of vinyl ether anaesthesia upon the liver function in partially starved dogs is not appreciably different from that produced in normal animals.
4. Death in dogs resulting from too great a concentration of the drug is caused through respiratory failure followed closely by failure of the heart. 5. Vinyl ether is an unsatisfactory anaesthetic for dogs.
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